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ABSTRACT : PROBLEM TO BE SOLVED: To provide a precursor fiber bundle for a carbon fiber, 

capable of bundling two or more small tows into one piece of an aggregated fiber bundle 
by a simple operation and having division properties of being naturally divided into the 
original small tows in a baking process, to provide a method for producing the precursor 
fiber bundle, to provide an apparatus for the same, and to provide a method for producing 
the carbon fiber, capable of stably producing the carbon fiber of high quality by using the 
fiber bundle. 

SOLUTION: In this method for producing the fiber bundle, the small tows (4) travelling in 
parall with each other in a divided state are subjected to fluid entanglement by injecting a 
liquid or air from openings of slits or air injection holes extendedly arranged in the 
transverse direction of the tows to be furnished with entanglement within the small tows 
(4) and bundling properties between the small tows (4), so that a shape of the one piece of 
the aggregated tow (1) is maintained. Therefore, the aggregated tow (1) which is formed 
out of substantially straight fibers not subjected to shrinkage processing, keeps the shape 
of one piece of the aggregated tow (1), when the tow is stored in a container (21) and 
introduced into a baking process by pulling the tow out of the container (21), and has the 
division properties of being divided into the small tows (4) in the transverse direction in the 
baking process by tension generated in the baking process, is obtained. 
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Okt/ mm' 30 
[ 0 0 6 2] 

««47*tt6*s>/j\h , >#iiiJRtt7-Jifce<?>®. j*sKis?*ij-ttr, w*Hbi«-?isj5i 

[ 0 0 6 3 ] 

ft<J>¥«iu<fc';*mti*Lll8):*t»K#l . Of:-A (I. UTex) (JJJ'JDih 40 
[ 0 0 6 4 ] 

:f y;u*®/j\h^4*ttJftn-^7*teJ*Lfcfl>-t. ascf tJ;?c<i\M4cx?i/ 

-97*>ftf>£lft3ktW#Ufctt. jS&?fe^tL7 3*<i)/J\h04t« H 4 C 3* * /J\ h -5 B fit 
-?£&ttt£*3S5l <Z>£&tt SR£ 1 o^ti^ti^isu*.. 
[ 0 0 6 5 ] 

C<5^ f /J\l- ^4Clif^bfeJIAU 8 0 0 cN^li'J , /U ■) 4 ^<9£&tt#ffil1 0 
BB4CST*)lt*t7llI. r « fit . C <?> $ 1 <9 £!$ffi 1 OB:. + * fiP IC H 50 
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. C51T/X^ 1 2. 1 3 I* ffi IE £ 1 1t«X,-?±TC*$»S*ftt*UT»'J. /Jv 
/^4<9j&fr:fiftlCl£T3P3ffi^}U*QJ±*fX7$Aa3 1 2 ol . 1 3 ol * , J± ifif x 7 
^ A S3 1 2 <x . 1 3 oUC & 31 U , *t<0 1L7VtXl5 & fa EEmnt 2 

oiaiJLl 2 i . 1 3 t n*U7U?. ffl is % % 1 I 5>*I«tt8 trim, & ig iS r 3 m 
m , &ii-K?-t3:2 0mm-?;fcU, HQ IE x 7 oft Hi jl 1 2 b , 1 3 4<?)otaiSofii*imm, 
^QfiiCy f B 1 . 75MUft, «»I7 ff * t 5 0 k P a. H . 
C 0 0 6 6 ] 

tM7R«t?^h"54fflcX»tW4t3»2<9X»W*ili 1 5 IC # *& U . C © 10 

*2cz>£&tt£issi 5 o 5 cm r *ft t ffi x t u i . © s*«&ts . ±ie/jvh^« 

m<om 1 <Z> £ & ft 1 0 * |5| « <fc I # . ;Jvh'!74^^^3^i!*rtlTl)?fe(y), & it 

1 6 <^ it -t# ^ 35 1 £t*i**®3ftJ3<l.±C*Jfc<»sKrZ ^UC, *lS?t| 1 £ & 

C 0 0 6 7 ] 

12 *HC , c<Z>*2£tttt#R«i5Cifc^Ttt. ^Htit3 Zmm, & * S ? t 2 . 5m 

m, ^tlirt 2 0 fntn - i7o|ili}L ML 1 8UIDSB0. 5mm, ^©Bic 
y y t 0 . 8mm, I7«l&)f *t 3 0 0 k Pa); l^. £ £ , co>V$ : o>&/Jv|-'74ic 
tt;&0 U 1 3 0 c N-Pfc -> fe. 

[ 0 0 6 8 ] 20 

C<5*7CU7imtLfe1 $3>K*1KttflyIEttttit*1 t * * □ - 1 9 IC*S& I, T 31 ?= 

* «; . i-h 2otM7S8S2 1 ®% 2 0 ic & $ ? tiii© 

Q*3=£i>fii§#8&*t*1 ^7K^*ft2%?^^,^„ »«JtL*.h'?CttS8g2 1 Ci'Jftt' 

<5litt 2 5 mm7Ji^fe. *fcc®«fc?cU7»*ftfe**li:*tJ»«tt:K«JRi o> £ & 
g t §?# u , 1 m" ' *TUofe. (KI 1 m^^ifiu^^^i of QffiiBiir 
tit 1 m*±*TU. $1 E * rI ^ ~? ft o £ . )tt>i*i*Ll**tt*tlttK*lt*t*1t&H2 

1 31 * ffl 0 . /J\hOCtf»J*3c*«<H3HtIli^»*U, 7 0*IBB3Ht«au 

, 7«C8»ll?>U!lt«ltfiofe. 30 
[ 0 0 6 9 ] 

c 0 m , hO<?>*45icfflu*.r^T<9n-;n*75yh«n-;n?*)U, £ h ic >* t * t 

2 □ - h * y "? /J\ h O IC * SU U M , aui*^9^«<9«U#tt*o*L<fi:b«#o*.. H 
$ 1 S * -? isc 0 <?> iift c # u . »c»i*>f h'svtinf ^ tiic^^N^w 

iU^IIIttQX h7>^SU 4 5 0 kVmm 2 7* ft -o . 
[ 0 0 7 0 ] 

( n m m 1 ) 

^Jg^Jl>;|Dl«ICUTii^tlfe7^7^>h^50. 0 0 0 <5 /J\ h C 4 IC , B?cftJ; 

vf D-JIZ ZC7^>X«Att!t#Ufe*, : &/JvSt74t i tft J f^«»7*E4 40 
IC/Tvt-;fe55l£*&tt£fft1 0C#»^, COfcfrGMvKO^^SjKfcttZwtSg?*) 
-> . /J\ K ■> 3 ffl <Z> 35 1 ft H S 1 0<Z>&*#i&l2, JUfcflieVEHROfcO-yftZff 
, fcii'Ht3:^;!i&flJ6<?>2iS-?&3l 6mm, **a7tt«»C/Jv7u 2. 5mm, » )t * 
7-|*|Bll>20mm, X 7 * wji 1 2 fc . 1 SUtDKHbimm, ^0EiCy ft 
«#c*?<ufc2. ommvu, c9*? : <9#*8x7S#tt!i56llM©i/8T*&z 

1 0 0 k PaVbt. 
[ 0 0 7 1 ] 

«U7- #**lfc3*0/Jvl^4t, 3l?»*,TlK«*Z/J\l*?4IBt£»?tt3H8C 
*T«£t«*feS52<*>£fttt£ISE2 5 CW1&U fe. CQS52<93^it*^#^l2 5 IC ft 
->TH5CZTvU*.X»«*ltai 5);«sn:^tt, ± IE * * 1 6#S5Zfif Jiffm 50 
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I* « 3*©»«r?#/Jvh^4©»«ffi«C«J6tiaPtt®)l!18E« J FJeBBrllI®±TIC, 
C * I VC^#«H. COfcJftSJO + fcCtt^ftYftl ^0X7i*aiJl2 7 b . 2 8 i> 
[ 0 0 7 2 ] 

*fSlfcfllCftoT, M£*2£tttt*IIB2 5S>***l3:±iE*6Xfc0JJ;V£1 3mm 
£ U 4 5 m m , **S*fl:lqll>Z. 5mm, i7olffi}L2 7 i , 28t©Pn€tla]L?< 
1. Omm, 'toEiev f »I»C*? u Zmtn^Ji'i, x7#&E70l*^]!fc#J6<i>2 
/37$iZZ00kPaVlfe. HBC»l)Tf> , 5lCtt#Ofc3iatt*!t0!l6<05. 4 IS 10 

ft 3 7 0 0 cNU? < L7»'J . C Q 3K 7} T ~? /J\ f- ^^©Xtttt^VAlvht^lB© 
Xtt*tH"tCff-Dfc. C«5£7C0T#»5ftfcft*li:*tJ»H#1Itt*1 tffiSCIoT 

si * 3R m . ^©££S8§2i^©JM&$cttBt2^rn-;ui 9 c » * u . 5/2-1-2 

0 tM,7SS2 1 c«'ia/,«. 
[0073] 

1 $<?)i-7»*t*U7ii2. ^ as 2 1 \cm i )^A,^mo)^mmmmm»mm^] i* « & 

«Cffa7ftZf 7D-A1 9C£-?T r 7X-7'#tt$7-ftTcfr , ,l, ^X-T^iIjVBSI* 
T3iij3>!i]lira:2 5mm-?&o;fc. * , *fcu®J:7CU7#«ift*.**MiliIllE#ii! 
*tJK®£tt«ti*«Ufe#. 1 m" 1 ITH^.. ( tt * 1 m-?^j6Sbfe^(y)1 0 f <0 20 

Sittiirun infi^Ti, M*°j&-?ft^fe. ) 

[ 0 0 7 4 ] 

* ^ ft * &i *t ffi K #8* *l * 1 t ^ 88 2 1 » * 31 f» U , /Jv h <7 C SU f 2 C * S < W 
*HbIffi^*8&U, 7 0tflB]»*Ht«!3U. r«iC3*IB©*<b«St47^>*.. c © fn , 
^*gt3S*^Kftl!sffimi ©tfflClUfeD-iHJtl777y h 2 □ - "? ft V , SBC 

>* t £ r 2 □ - ;u # y c ^ <j /j\ f- 0 c # iu u £ <; . *uflPi**o*L<45:&£#^ 

^ * # ft u . KttXJSftcttSftfeftfclttttt^iaflfSi < a, At <p # ft 1 t © ? ft -> k. . 

* . #^ti^Rfli<9X h?> h'SiSft^ 5 0 k ?/mhn 2 ? ft o . 

[ 0 0 7 5 ] 30 
( *l }fe flJ 8 ) 

Mtt*-3 7]vh 1 *IB(?>£»tW**3»ZXtttt#RS3 OUT, H8CSti»VU* 
Jfc * I* **« 7 V H« T **«*»■ t§88 2 1 C « V & X, * . 

Jlu!E«8 2£il&tt£tSB3 0l*, fcii+i#±§EII]fc#J7©^ft<£ , >M 0mm /J\ 71)3 2mm 
. ft B ft * 2 . 5«imn7^J, !ElCtt*T*WBrlBIQ>**3 1©3*©/Jvh , 54#li 
«tIfftt<?)±TCHrIll*-&»tt?)3liap*»J«^ft. 1<9lf 7 2mm, Tlt$7rofn 
, lStl2mmH^. * . **ttfflcfto7l*. »«*-33lff<?>KSII]l»tl 2m 
m V U 7 ft <) , X7ofiaiJL3 2 fc . 3 3 ktjJffiP^^^ICI » JK U . flS <?> * * 3 1 CI* 
± IB 51 Wffl 6 * H B C *R © X 7 * fll Jl 3 2 t. 3 3 fctlfKUfe. 
[ 0 0 7 6 ] ^0 

m 7 51 fls U to 1 0 ^©iltturtit 1 m^±f Tb , »IJ£*g«-?ftofe. ) 
[ 0 0 7 7 ] 

C©J;7CUT4mftfe**«*t»li#«lt*1 tSS2 1 # >4 31 W U , /JvK^C^fJ 
r 3 C V 2 < H * lb U . 7 0 * MS U . t v> C 3 t> Rl <0 tt ft 553 t 

^>fe. CO IB, h7(5tfii:ffil]feD-IHJt^777 v h5D-^7J)'i , * H C 5» t 

* q * c # u . »c*ijj4 h , sytiurns*c*ia , )N»iJUttDiD. ant « 

S^C»^ftfe^*8K*t«:/J\ht7C^^C7>iJ7-ft*^^*<S 1 tt©«ft3t<Z)-?if)o*. 

. #U^R*l$t(5X^7)'f : a8tt4 5 0 k?/mm 2 ? ft t> . 50 
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[ 0 0 7 8 ] 

( n m m 9 ) 

*I8 8(5illcaS<?)l7ilUL8 7 t , 8Bit»«tnVtC. » ff JSt » # 
CI*X7*HiJL3 7 f> . 3 8 fc # J* 7" ft 7 U £ I ) ?h tt II Jfc flJ 8 

0K , ?»«"&*u*.**«tjit«Hi#t#*.. c n t 9 ic /tv r =f □ - ;m 9 <o ft t> «j c 
f~s£Ettf^zy7-n-)ut/t-U7^§sic*i , )&/C;e. c?U7*mfttKti 

sItmiKftgl&mit, 7 0*tt«<t»SU, **c8tfl«<P*<"t«igt47r>fc.aM2 1 

#>i®>**tt*E]i!iiEttttit*i ©siwutt-H&is^&fii&ttSi&jfii t ± * ^ 3i $= ± it 

[ 0 0 7 9 ] 
[ 0 0 8 0 ] 

31 ? «u *, ^ti^K*itii«iuiEfta);*t* i t ;j\ h o c * ft *- z c * « < w*^i*^»3feu 

®!*£^>;fe<ft:bS#^;fe. B $ <b I S f ? I* >5 B <t> it 45 IC # II ft IC * ft HT 4 P » t ffl U 

r * e s & ic ak h *^s&a«ic#»i*i*.**«[ai(3:^33»fs < & at © « n 

[ 0 0 81] 

( A « #J 5 ) 

IS #J 6 V IB] « IC > /hf- 7c^>Jt*jXtlt*Ufei, /Jvh^lCXtttttS-U, C <9 <fc 
?CUT#**ifc/J\h*3*tnmt±dbl*»tt#Raicttl&U. «*flCJ;')**U*.. * 
JRUfcK^ttSJSfflM fcHfccSHQflCiRaiUfc. 

[ 0 0 8 2 ] 30 
U. 7" IC 3 tf IB (?) JSHb « 31 1 fio fe. ^88^ * Q * 8S lit #1 i§ # git *t * <i) 31 W U t* IS 

<iH^^lS\«S?ftU, 7 0tflBB*tt«H0. ?iilC3frin<?>jaHt«iIt<7-5fc. C <9 

ih ^©jtficfflufeD-^ttiT?? v i- « □ - ;u ? »> 'j , *BiiC)*t^r3n-)u# 

"? « © * *J *U*il3:*->fc< ft ft S # ^ *i . BJi^ia'PTHtJRJSQMHTCffDW 

tlIB3MbI«Y*QD-)l,-\Q#3=T3=##fgUfe. nc, If 40 
7h"&gt*3 5 0 k?/mnn 2 ? -a fc . 

[ 0 0 8 3 ] 

( it « #J 6 ) 

;Jvh^CZ7*l/-?>f*>X*2Kt7K**»30wt%^«?J:7C«*U*.«!l*35Jlfly 

6VMicL7*mu;fei~'}t#S8ic*i i )&/C£. 

[ 0 0 8 4 ] 

C <?> J; "? IC 0 T# >5 tl&ttSKitft CttKftX t $88 » *> 31 9= ffl U , 7 0*IBB3Hb«JI 

a 9 *m*to-B.#*m*mu*mmxt ±is^3\* ±*r-zir 4 h-A-t««BUiartt 

7 /Jv K ^ t 31 ?= ffii % . BJHbI*^»**ZHHC, 2k#IC*Z*lffl»a0rEB-*l*'7<?> 50 
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[ 0 0 8 5 ] 

( it $5 flj 7 ) 

W»rZ/hK-7mc£ttttt#*Z*2£tttt#R*<DX7ttl&Jiat5 0 0 k P o^Yt 

z « » s as «i e * in] * c u t tt ^ ti&mm&Wim*t®&cm i ) a x, # . c * ?= ,j v ^ 
^Qgsnt^^Stti 2m" 1 -? ft ^ *l . c®«fc , yicuT#mi*:**«ttiHi#tiai3Rt 

^gg # ^ 31 3= ft. U . 7 0tflHH*tt«£U. ?*C3#ia^j8Mt*!Jit47o.fe.S88#H 

31 * ± if 7 ar * h* A - t K SI a* r tt T /Jv h 7 t 31 3= tt % n. . W 3Ht HUB e /J\ K 10 

i«»jft*c# a p t t& it t i\\ v ■> ^ <?) * » t x 

[0B<?>ffcSt*S£flH] 

^Jt«llB&-?yTvtlLffEl-?ftZ. 
[02] «!<?>»ftfll5)--fi«teB?JKriL#H?ft?. 
[H3]RCfl!!<?)«ail«©-fl«t«lft?^-riL#H?ftI. 

[04] X^ntJEC^'J/hf-^CXfttttSTZBl S»W*RIOt4fltftllHH 
"? ft 1 . 20 

0"? ft I . . . . . 

ft I . 

*3t«itmrsiW0-?ft7. 

~?/Tv t ISH? ft I . 

[H9]X7*fflCJ: , ;Xttt«*r2**K*ffl»B#ll*3R©«JtI«©ft<?>-fflt 
B*?*tIiB?»J. 30 
[ 75 9 © ft a§ ] 

1 31ft h (ftSKiltfllinKttttlt*) 

2 7X % £ ft H S 

4 /Jv h 0 

5 7X « M E 

6 * r - □ - h 

7 :v?D-H 

9 X 7* U - 

10 95 1 $ ft # IS E 40 
14 IE lb □ - K 

15.25.30,35 * 2 £tttt # R ■ 

11.16.26.31.36 fcit 
12.13 ± T J X h 

1 2 a.. 1 3 a. ffiitx 7 $ A BP 
12 4. 1 3 4 . 171, 18fc. 2 7 4. 

2 8 4 . 3 2 4, 3 3 4. 3 7 4. 384 XJufiiEJL 
19 ¥ f 0 - ^ 

2 0 V i - h 

2 1 Sffi 50 
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